A stronger convection electric field moves the average boundary between corotating and convective regions to lower L shells, while a weakening of the convection electric field moves this boundary to larger L shells [Nishida, 1966] . The boundary between these plasma regions is often, but not always, characterized by a spacially sharp density gradient called the plasmapause.
The plasmapause is variously defined observationally to be the location (in L shell) where the density is between 10 and 100 cm -3. It is also defined to be the location at which the density changes one or more orders of magnitude over a small range of L shell (less than 0.5) or azimuth (less than 0.5 hours [Chappell et al., 1970; Taylor et al., 1970; Brace and Theis, 1974; Gallagher et al., 1988; . The dawn-dusk asymmetry is characterized by an extension of dense plasma in the evening to greater equatorial distances than at dawn. This bulge in the distribution of dense plasma has been observed to shift sunward and antisunward with increasing and decreasing geomagnetic activity, respectively [Carpenter, 1970; Higel and Wu, 1984; Moldwin et al., 1994] . Carpenter et al. [1993] or the use of innovative remote, global imaging [Williams et al., 1992; Garrido et al., 1994; Frank et al., 1994] [Chappell et al., 1971; Carpenter and Anderson, 1992; Carpenter et al., 1993; Moldwin et al. 1994 • (hours)= 19.5 -0.52
At a level of geomagnetic activity of Kp = 2 and below, the core plasma was observed at essentially all local times, therelbre no relationship with Kp could be established. The width of the plasmaspheric bulge at geosynchronous orbit was found to take on any value up to a maximum as a function of Kp. That maximum is defined by the expression
where the first term is ( I) from Carpenter and Anderson [ 1992] and f(x) is a function that represents the deviation of this plasma distribution from a circular profile as a function of local time. The variable x will be used to measure local time relative to the centroid of the bulge. hours rather than 12 hours), their description for bulge width will be used here.
The bulge width given in (3) is related to (6) by noting that the bulge boundary will be at Lpp = 6.6 at an azimuth relative to the centroid (x) which is half of the bulge width given in (3) or when
Letting Lpp = 6.6 in (6) and solving for f(x), we can determine a set of corresponding f(x) and x values as a function of Kp. With this set of values, a functional relationship can be determined betweenf(x) and x. Such a set of values is plotted in Figure 1 (solid line), along with a least squares fit of an exponential function of a polynomial which is third order in x (dotted line).
The values for f(x) and x, in Figure I -I, 3, 5, and 7 are shown in Figure 2 as [Carpenter and Park, 1973; Horwitz et al., 1984] and be measurable at geosynchronous orbit after only a short period of steady conditions. A simple demonstration of refilling can be made by following the approach of Rasmussen et al. [ 1993] , where diurnally averaged filling on a given flux tube is found to approximately follow an exponential asymptotic dependence (see their Figure 4 ):
where no is the saturation density, t is time, and ta is the time constant for refilling. Minimum density levels in the trough are approximated by ne=5800L4"5+ I-e l0 .
The demonstration can be completed by further assuming that the initial (t = 0) plasmapause corresponds to that given by [1991] for Kp = 5. This places the plasmapause initially at a low L shell so that filling in outer L shells can be seen. Other than this consideration, there is nothing special about this value of Kp. The initial (t = 0) plasmasphere and trough density profile is shown in Figure 5 as a solid line.
Carpenter and Anderson
The dashed lines show the state of outer L shell refilling after 3, 6, 9, and 12 hours and after I, 2, 3, and 4 days. It is evident in Figure  5 that the plasmapause defined for Kp = 5 remains observable at least t day following the onset of refilling.
Refilling proceeds at higher L shells such that a plateau develops like that seen by Corcuffet al. [1972] and Horwitz et al. [I 994 ]. The refilling in Figure 5 is also similar to the theoretical results of et al. [1984] . Rasmussen et al. [1993] assuming that a radially dependent multiplicative factor on the electric potential due to simple convection can be derived so as to match the convection separatrix with the derived profile in Figure   2 . The total electric potential can then be given as
Khazanov
r where the constants c I and c 2 are from a simple convection model [Roederer, 1970; Lyons and Williams, 1984] and c2 
Equation (15) is graphed in Figure  6 . What is found is characteristic of a charge separation layer, centered near L = 5. [Carpenter and Anderson, 1991; Carpenter et aL, , 1993 McComas et al., 1993] . At Kp = 2 for example, Chappell et al., 197 I; Carpenter et al., 1993; Moldwin et al., 1994] . Some features are explained through the use of a time varying convection electric field and the application of shielding [e.g., Grebowsky and Chen, 1976; Spiro et al., 1981] . Many features
are not yet understood. As yet unexplained is the persistence of apparently detached regions of dense plasma in the bulge region and well beyond the plasmasphere, even during periods of low geomagnetic activity [Carpenter et al., 1993] .
Also not understood are the processes that lead to the formation of sharp plasmapause gradients as a result of increased geomagnetic activity. 
Conclusions
Statistical evidence for a systematic underlying structure in the 
